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Introduction

1.1 GIS implementation in developing countries

Since the early nineties the introduction of computer technology in map making and spatial
information production has been presented as an enormous improvement for land use
planning and regulation (Fresco, 1993; UNEP, 1992; Simonett, 1993; Hassan & Hutchingson,
1992). The advantages of these 'Geographical Information Systems' (GIS) were widely
acknowledged during the United Nations Conference on Environment and Development
(UNCED) in 1992, which explicitly proposed the stimulation of modern technology such as
GIS and Remote Sensing in developing countries to help overcome environmental problems
(Agenda 21; chapter 40). In general GIS-technology was expected to contribute to
monitoring, modelling and analysing environmental problems in an interdisciplinary way, and
in stimulating faster or real time data provision for decision-makers. The use of GIS
technology would lead to better decisions and guide sustainable development (Beek, 1991;
Simonett, 1993:1; Bouma & Beek, 1993; Fresco, 1993; Fresco et al., 1990).

GIS also became very popular in development practice The introduction of the technology in
development projects and programs has 'boomed' (Christiansen, 1998). GIS was seen at least
as a big improvement, and it was often presented as a 'revolution' in understanding
geographical reality, and being 'the solution' to many earlier problems of land use planning
(Simonett, 1993; Hall, 1993; GISDECO, 1998). The popularity of GIS projects in developing
countries often was related to donor-funding by bigger multilateral organisations, but bi-
lateral local projects increasingly were also using GIS, and in 'the corridors' mention was
made that no serious project can leave out a GIS component' (Christiansen, 1998;
Mooneyhan, 1998).

To date, the majority of GIS applications remain concentrated in the developed world. Only
10% of the total number of software licenses are found outside of North America and Europe
(van Teeffelen & Kwant, 1998). Also within the developing world the picture is highly
skewed, with China, India and Brazil working with their own satellite programmes (Taylor,

" GIS projects remain very popular in 2003. Beside the use of GIS in environmental projects, GIS is also
expected to contribute to projects for decentralisation and good governance, through more efficient and transparent
information provision (e.g., GISDECO, 2002).



1991b), while most countries in Africa have little GIS technology, and development of it is
often limited” (van Teeffelen & Kwant, 1998). Of the licenses in Latin America the highest
concentration is found in the richer countries of Chile, Brazil, Argentina, Mexico, Colombia
and Venezuela (van Teeffelen & Kwant, 1998). This shows that even though GIS was pushed
internationally in many development projects, its diffusion was relatively limited, while the
level of technological development and use has to be evaluated on a country by country basis.

In those developing countries in which the 'explosion' of GIS projects took place GIS helped
to put the environment on the agenda of planners and decision-makers. In practice, however,
the impact of GIS has been questioned, in contrast with the 'hyperbole' about its potential
blessings (Maguire et al., 1991:9) the evaluation of the first years of experience in developing
countries has not been all that positive. Especially implementation of bigger "institutional' GIS
in state bureaucracies in developing countries has been faced with numerous problems and
setbacks’ causing a discussion on the usefulness and feasibility of GIS projects (Taylor,
1991a; Yapa, 1991; van Teeffelen et al., 1992; Gupta, 2002), and a demand for more attention
to organisational aspects of GIS implementation (Fox, 1991; Christiansen, 1998). Databases
filled with 'best option' land uses, which have been developed at great cost, remain unused in
centres of excellence, while ‘worst option’ land use continues. There are enormous problems
of linking the GIS technology with actual practices of planning and regulation. This demands
a better understanding of implementation processes and problems. It may not be technology,
but how the institution “thinks” (Douglas, 1986) that causes difficulties of application.

The study object of this thesis is the implementation process of 'institutional' GIS in these
larger organisations. The goal is to contribute to better understanding of the GIS-
implementation, with a view to recommendations for future projects. This thesis will not
extensively describe the technical GIS building modules and databases, not will it give advice
on how to organise and improve these technical aspects of GIS implementation. Instead, by
using a 'social studies of technology' approach, it aims to understand the interaction of the
technology with the 'soft' factors of organisation and institutional aspects, and how this
interaction influences the implementation process’. Through a contextual study of

* There are exceptions like some large programs funded by international organisations like the East African
Highland Initiative with large GIS facilities in Kenya and GIS development in Uganda (Simonett, 1993).

3 Also the experience in the developed world has been fraught with very similar difficulties (Ravi, 1993). Often
the implementation takes long to become operational (five to ten years) (Christiansen, 1998), and e.g., GIS in Dutch
government organisations is still a fairly new technology, in its starting phase (Grothe & Scholten, 1996).
Evaluations are very general and qualitative and the expected revolutionary advantages are still more a promise of
the future (Nedovic-Budic, 1998; Goodchild, 1998). Much of the literature on organisational and management
aspects of GIS implementation below is based on experience in the developed world.

* The empirical material of this thesis is to a large extent based on formal interviews and informal
conversations with people involved in the GIS community in Costa Rica. I held many extensive interviews with
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implementation in three Costa Rican Ministries, the thesis illustrates the usefulness of the
institutional approach. By looking at the implementation of GIS over a longer period, from
1990 until 1998, I will aim to assess the long-term influence and impact of several GIS-
projects and look at how these projects relate to contextual and political developments. The
research of the cases relates to the nineties, and no attempt is made to give an up-to-date
description of Costa Rican GIS developments. The case material remains relevant and timely
because of the continuing worldwide discussions on GIS implementation, calling for a better
understanding of implementation processes (Nedovic-Budic, 1998; Campbell, 1999;
GISDECO, 2002). Before sharpening the problem definition it is first essential to take a
closer look at the technology itself: GIS for land use planning and regulation.

1.2 An overview of GIS: Definitions and Concepts

The term GIS in daily language refers to may different things. The interpretation varies from
only the software, to a complete set-up with computers, the organisation of data delivery and
trained and competent people (e.g., Longley, et al., 2001). If one asks for 'the GIS' of an
office, technicians often will show a computer with colourful maps, they will explain the GIS-
software, and perhaps print a map on a special large printer. Looking at the applications, GIS
can be used for map-production, analysis and monitoring of geographical data in forestry,
agriculture, hydrology, ecology and many other areas, in many countries and on many scales
(Burrough, 1992; Longley, et al., 2001).

In many developing projects GIS is presented as 'revolutionising' map making and data
management. The main reasons for its implementation and presentation as 'revolutionary'
technology are the changes that GIS can bring to data management and map production.
Compared to traditional map making several potential changes come to mind (Table 1.1). On
a data-input level GIS makes it possible to use the large volumes of digital data e.g., produced
by satellites. GIS also helps with the administration of databases, and makes it easy to update,
add or change certain aspects (Burrough & McDonnell, 1998). While with a paper map,
specific interpretation- knowledge about codes of representation was necessary, and often a
separate book with additional data was made, in a GIS, databases and maps are stored
together and linked. Also because it is easier to keep the original (disaggregated) data, it
becomes possible to make more than one application of the data, and data can be used in a

persons involved in GIS implementation of the three case studies. For reasons of anonymity, I will refer to this
material in footnotes, with a code to identify the interview/conversation. Every code has a letter and a number.
The letters (U, G, M, N, A) indicate the organisational origins of the person interviewed, while every individual
interview received a number. (U) stands for University-personnel, (G) for Government (executive) official, (M)
for Ministerial official, (C) for Consultant, (N) for NGO-member, (A) for a person from a parastatal and (P) for
persons from the private sector. Throughout the period of nearly 2 years, I also studied two committees
responsible for the implementation of GIS in the Ministry of Planning (TERRA) and the Ministry of Agriculture
(IICA). I will refer to my extensive notes made during participant observation in these meetings by a footnote
“meeting notes TERRA or [ICA”.



later stage for different purposes. GIS also makes it possible to do complex analysis that
before was difficult, too time consuming or impossible (like e.g., summary statistics, geo-
statistics, complex overlays or spatial modelling) (Goodchild & Longley, 1999). Presentations
of results are easier to make and easier to change and exchange. Often the combination of
computer presentations with colourful maps is mentioned as an important result of GIS. This
would make data use more attractive for managers and policy makers.

Table 1.1 Arguments for computer cartography (from Burrough & McDonnell, 1998:7)

1. To make existing maps more quickly

2. To make existing maps more cheaply

3. To make maps for specific user needs

4. To make map production possible in situations where skilled staff are unavailable

5. To allow for experimentation with different geographical representations of the same data

6. To facilitate map making and updating when the data are already in digital form

7. To facilitate analysis of data that demand interaction between statistical analyses and
mapping

8. To minimise the use of printed map as a data store and thereby to minimise the effects of
classification and generalisation on the quality of the data

9. To create maps that are difficult to make by hand, e.g., 3D maps or stereoscopic maps

10.  To create maps in which selection and generalisation procedures are explicitly defined and
consistently executed

11.  Introduction of automation can lead to a review of the whole map-making process, which
may also lead to savings and improvements.

In general speed and efficiency is mentioned as an important change that GIS could introduce
in map making and data-production. In all the aspects above (data management, analysis and
presentation) 'traditional ways of map making' would have been much slower. GIS is
speeding up map making and enhancing potential applications of data enormously (Burrough
& McDonnell, 1998; Goodchild, 1998; Obermeyer, 1999). We should consider, however, that
especially in implementation phases training and adoption of the technology are often slow,
and often data for more complex analysis are not available, and expensive to collect. Also
many new products and applications that before were not produced would involve extra costs,
while the final use of the information products often is uncertain. Therefore comparison
between traditional ways of map making and GIS map making in terms of impact, cost and
efficiency is difficult and should consider a wide ranging array of potential future applications
and implications (see e.g., Christiansen, 1998; Nedovic-Budic, 1998; Goodchild, 1998).

As a complex general-purpose information system (Goodchild, 1998) with so many
applications and application-fields it is difficult to find a commonly used definition for GIS.
Each type of user will prefer a different definition (e.g., Table 1.2). The most widely cited
definition of GIS is "...a powerful set of tools for collecting, storing, retrieval at will,
transformation and displaying spatial data from the real world for a particular set of purposes"
(Burrough & McDonnell, 1998:11). This definition emphasises the 'toolbox' aspects of GIS.

4



GIS enables map makers and information producers to do things better and faster than before.
Others have emphasised the information system aspect of (G)IS. GIS is the information
system with geographical data aspects (Aronoff, 1989). This definition helps focusing on the
differences between general information systems and systems with a geographical aspect and
points to the importance of the aspects of data related to location, relative position to other
data objects, connectivity and containment. This approach is often used by technical GIS-
builders’.

Table 1.2 Definitions of a GIS, and the groups who find them useful (from Longley, et al., 2001:10).

A container of maps in digital form The general public

A computerised tool for solving geographic problems Decision makers, community groups, researchers

A mechanised inventory of geographically distributed Utility managers, transportation officials, resource
features and facilities managers

A tool for revealing what is otherwise invisible in Scientists, investigators

geographic information

A tool for performing operations on geographic data Resource managers, planners, cartographers
that are too tedious or expensive or inaccurate if
performed by hand

Finally some authors choose an organisational definition, with GIS as comprising the
computers with its total organisational context, personnel and finance (Carter, 1989). This
definition emphasises the role of people and institutes in collecting, defining and using
information. This definition was born out of the frustration with early institutional problems
during implementation, and has the advantage that it points to complexity of the technology
in its context. The definition is hard to operationalise because it makes all (institutional)
aspects of technology implementation and use part of the technology itself. This makes it
difficult to differentiate between technological aspects and human organisational aspects of
implementation. Although I am interested in the organisational aspects of GIS, in this thesis I
will use a 'tool-box' definition of GIS. This will help to distinguish the social processes
around GIS implementation and construction from the technological aspects of GIS itself.

Using a more functional (toolbox) definition, Simonett (1993) schematically presents the use
of GIS in 'Environmental Decision Making' (Figure 1.1). Although his 'environmental
decision making' is maybe a little wider than our 'land use planning and regulation', I think the

> Burrough & McDonnell (1998) note that by the late nineties there was a growing differentiation between GIS
builders and analysts, and more day-to-day users of easily to handle map material.



figure is very useful for understanding GIS. He uses the basic concepts of input and storage of
data (‘inventory'), that can be analysed (‘analysis’) producing the output in maps
(‘visualisation') or through more complex decision support systems ('DSS").

Simonett emphasises that GIS will especially contribute to decision making by functioning as
a communication tool through the necessity of 'networking' to get information and to decide
which information is relevant. This networking component involves sometimes new and/or
different relations in information exchange and production, affecting organisational aspects of
the information production landscape.

Environmental Decision Making
N Procedures Policy Formulation
E A
t T
w Visualisation
o
r Dss ¢ Analysis
k
i Inventory
n
g Networking +

Environmental Problems

Figure 1.1 Model of GIS (after: Simonett, 1993:55)

Academics and practitioners often put much weight on the analytical possibilities of GIS
(Nedovic-Budic, 1998; Fallas, 1995), and will say that using GIS for "only" map making is
something inferior, sometimes even beyond their dignity’. It often proves difficult, however,
to go beyond visualisation of general map-overlays and 'map-metaphors' (Goodchild,
1998:371). "GIS remains largely a technology of two-dimensional static deterministic data at
a single level of resolution" (ibid.). It appears to be difficult to include time, the vertical
dimension, uncertainty and hierarchies of generalisation. Discussions on these more
sophisticated applications of GIS are confined to the research community (ibid.). In Costa
Rica for example, GIS was mostly used for mapping and database management (Fallas,
1995). Simonett (1993) explains that these applications of visualisations of simple map
overlays are very important for strategic decisions on land use planning and regulation
(‘policy making'). Although perhaps not too popular with GIS developers, because such

% The remarks of a Costa Rican GIS operator illustrate this : "... I am always offended if people come to my office,
only to ask for some maps for some report they are working on.... This is why I am very pleased with your idea of
finally using it [GIS] in an intelligent way... and for which it is meant to be used...[namely a land evaluation system
with some analysis].... Here in this building they only want to have maps...” (IICA meeting notes, 12-08-97).
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applications do not involve the latest technological features, these presentational functions are
important in environmental decision making for consciousness raising or agenda setting
(ibid.; Celis, 1997). In the same way, monitoring (administering and visualising land use
change) with use of GIS and Remote Sensing is also seen as strategic for land use regulations
and enforcement (UNCED, 1992).

Simonett thinks that often complex modelling in land use planning is overrated, and that it
can be difficult or even dangerous because of error propagation or overall uncertainty about
the final error of its outcomes (Simonett, 1993; Thompson & Warburton, 1985). Moreover,
environmental decision making is often too complex to model, involving many actors and
often no 'model' of reality is available for long term problems at hand (Driessen, 1989). Still,
in some cases when problems are well defined and procedures exist to deal with a specific
problem 'Decision Support Systems' (DDS) can be used to improve decision-making’.

The discussion of GIS definitions shows the important components that should be taken into
consideration when thinking about a GIS. It is clear that GIS is a complex composite
technology with many applications, and GIS often causes new definitions of organisational
tasks, and exchange of data, products and experience (Campbell, 1999; Simonett, 1993). In
many projects GIS implementation is seen as a rather technical process, and the efforts are
often limited to isolated projects to transfer computers, software and planning models
(Campbell, 1999). Past experience shows that links with existing practices of land use
planning were absent or at best just assumed. GIS and its planning models were often
irrelevant or at best decision-makers did not perceive the utility at the moment (Dent, et al.,
1994). The scheme of Simonett nicely shows that GIS and modelling are not only about
understanding and controlling nature, but also about negotiating through networking
processes concerning which information is considered important and relevant. GIS is also
about convincing decision-makers to take action. GIS implementation is, therefore, a social
process centred on translating user needs, convincing end users and (re)defining information
and institutional tasks. It is just as much about creating 'platforms' to use environmental
knowledge (Roling, 1994), as it is about, understanding nature and computers. It is also about
the need for legitimacy of policies and power relations in planning practices (Campbell,
1999). During the process of implementation several conscious and unconscious 'social'
choices are made about the technology. Choices comprise decisions about the types of
abstractions of the reality represented in data bases, data scales, and ways to collect, use and
distribute data. The GIS will also reflect choices of potential future uses of information for

7 An example of this is the use of GIS modeling to calculate the loss of income because of reduction in crop
growth due to waterpumping installations in the Netherlands (Bouma, 1993). This study was possible because the
relations between crop growth and water limitations are well known. Crop growth relations with limitations of more
than one nutrient is very difficult or impossible to model because of complex interactions and specific crop
reactions (Driessen, 1989).



e.g. extension purposes, finding new areas for interesting investments in export crops,
controlling a subsidy system or convincing policy makers and managers. All of this
underlines the need to look at GIS as a social process as well as technique.

Because this thesis focuses on the implementation process of ‘institutional’ GIS in larger
government organisations, as mentioned above, [ will use a toolbox definition of GIS. This
will enable me to keep clear the distinction between the technology from its social context, in
order to focus on the interactions between technology and social variables. I will come back
to definitions in the next chapter when I explain the theoretical background and methods of
this thesis. Before we are in a position to pose precise research questions, it is necessary to
underline the problem to which this thesis is a response. To explore that problem we need not
to look further than ‘my own backyard’: the Wageningen University and Research Centre’s
Costa Rican Atlantic Zone Project that ran from 1986 to 1999. While this thesis is not
explicitly about this project, it illustrates the frictions surrounding GIS implementation and
use. Moreover, the problems this project faced also were one of the motivations for this
research.

1.3 Illustrating the Problem: 'The Atlantic Zone Project' transfer or virtual
reality?

In 1991, Wageningen University council voted with a one vote majority for the continuation
of the Atlantic Zone Project in Costa Rica (later called ‘REPOSA’®). The purpose of this
project was to develop a toolbox of GIS and models for Land Use Planning, useful for the
Costa Rican counterpart, the Ministry of Agriculture. Critical student groups in close contact
with Costa Rican farmers had almost caused a halt to this multi-million dollar project. Their
critique was that this 'tropical play-ground' for scientists did not take 'real Costa Rican
problems' into account, was focused too much on easily transferable research in standard
conditions (especially banana plantations), was too technocratic and too much focused on
overall land evaluation and planning, leaving farmers' perspectives out of the picture (Hijfte et
al., 1990; Blauuw et al., 1990).

Wageningen University later proudly presented its models and GIS as 'useful tools for
planning and sustainable development' (Wb-magazine, March 1999). These tools had been
'transferred' to the GIS department of the Ministry of Agriculture in the last years of the
project. The official position of the Wageningen University was not to interfere with how

¥ REPOSA (Research Program on Sustainability in Agriculture) also has also meaning as the Spanish word
'reposa' from the verb 'reposar' which means 'fo rest' or 'pause’. In the light of the creative use of many other
abbreviations of the project (e.g., USTED, one of the projects’ core-models, means “for you”, in Spanish), cynics
might assume that the project intentionally wanted to suggest it could be viewed as a 'tropical holiday' for its
researchers and students.



Costa Ricans put the Wageningen models to work: "How the Ministry will use and adapt the
technical tools is responsibility of the Costa Ricans ... they have to set their own priorities.
We will not point with our finger, that would be [like] development aid of thirty years ago."
(Bouma, quoted in: WUB, 9-April 1998). However, there was no use at all. The story of WAU
project will show various aspects of implementation problems. It addresses the burning
question as to what went wrong with the implementation of the GIS and models of the
Wageningen project.

The Atlantic Zone project ran from 1986 to 1999, and was meant in practice for the training
of students from Wageningen University in tropical specialisation’s of land evaluation and
land use planning (Hijfte et al., 1990). It had an annual budget of around 550,000 Euro
(Jansen & Azofeifa, 1999). Officially the project was a cooperation with the Ministry of
Agriculture, and the Tropical Agronomy Research and Higher Education Centre (CATIE),
but in practice the Dutch largely stayed on their island of 'Little Holland in Guapiles', a small
town in the Costa Rican Atlantic Zone (de Vos, 1996; WB-magazine, april-1999).

In the first years of the projects the expectations of the cooperation partners had already
diverged. For the contact person at the Ministry of Agriculture it was already clear from the
beginning that "they would just do what they wanted, and that the cooperation was only
existing on paper". The university was producing soil maps and other information that would
be available for the Ministry, and according this informant, that was all that could be expected
by the Costa Ricans. He was right in his assessment because the goal explicitly mentioned
that the project would only 'develop methods and models', while training and application
would be up to the 'partners' (after the development of the models). In the eyes of the
Wageningen people it was difficult to give training to the Ministry, 'because every four years,
with the change in governments, half of the personnel was changed'’. Although it was true
that some personnel left the counterpart department in the Ministry, the Wageningen project
interpreted the Ministry's personnel policy somewhat incorrectly. The Wageningen project
was functioning during a time of harsh structural adjustments which caused the outflow of
people (Sojo, 1995). Wageningen University chose to avoid the uncertainties and difficulties
within the Ministry by focusing on science and technology, postponing the 'transfer' to some
future stage.

In this context, the Ministry also saw the Wageningen project more as a project that could
generate some money and infrastructural benefits, while the personnel was conscious that the
Wageningen project would not deal with the daily reality of the Ministry''. The different

’ ex-government official (G42, June 1996).
' Comments by Wageningen researchers (U3, 13-12-1995; meeting notes of a visit to the project, 1-4-1996).

" ministerial officials (M51, November 1998).



expectations were not perceived by the Wageningen personnel or at least not seen as very
important for the success of the project. Wageningen researchers did not expect that Costa
Ricans would be involved in their project, while the Ministry of Agriculture at first mainly
saw the project as a way to generate soil maps.

The attitude of the Wageningen University scientists was a reaction to experience from the
earlier phases of the project. Although Wageningen started working on its own priorities, the
student accusations of 1991, that the project did not work with farmers, were not completely
justified. In the early years of the Wageningen projects, some researchers did establish
contacts with farmers, but soon ran into trouble because of their misunderstanding of the
importance of politics. At that moment the country was experiencing major farmer protests in
reaction to the loss of government support for small and middle size peasants, during the
structural adjustment programs of the eighties (Edelman, 1999). A group of farmers and the
Land Reform Institute were present at a presentation of the first soil maps Wageningen
produced. The presentation caused farmer protest because the Land Reform Institute 'had lied
about the quality of land'* they had been given (Kroonenberg, quoted in Blaauw et al., 1990).
Soil information, access to the information, definitions of 'soil quality’ and GIS suddenly
became a hot political issue. Wageningen refused to take a stance and pulled out of the
conflict. The conflict disturbed the relations between Wageningen and the Land Reform
Institute as well as with the farmers, who hereafter mistrusted the Wageningen project'’. But
also the Wageningen attitude changed after this incident. Although the Land Reform Institute
was later often presented as a potential user of the models developed by Wageningen
(Stoorvogel, 1995; Schipper, 1996), it was not involved in the development of models
(Stoorvogel, 1995; 121), nor invited for training or to bigger presentations (Mera, 1998b;
Brooijmans et al., 1998).14 The experiments with 'ground-truthing' and participation in
evaluating scientific research resulted in conflictive relations. Wageningen scientists had
underestimated the extent that their 'science' would have political implications, and when they
discovered this they chose to isolate themselves further, rather than adapt.

The new attitude of the Wageningen project was confirmed in discussions in 1991. The
continuation of the project in 1991, after the tumultuous meeting of Wageningen University
Council, represented a change in policy'”. The research management team demanded that all

2 international consultant and former researcher of the project (C10, January, 1996).

" international development worker (C20, 7-10-96).

' The institute was also lacking on the invitation list for a training course in 1996 (see also: de Vos, 1996).
"The students had organised open discussion workshops, to sharpen the critique, invite relevant decision makers,
and present the results in the University Council. But also the responsible heads of Departments defended their case

in favour of continuation of the project. I was present when they publicly threatened the University Council that all
research activity in developing countries would be stopped if the project would not be approved.
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researchers would focus their work on building 'one big interdisciplinary model for land use
planning' and discontinue earlier research initiatives which would not fit 'the model'®. GIS
was seen as important for structuring the database and making attractive presentations.
Several land use scenarios were built to predict effects on land use if policies or prices were
changed. According to one of the leading professors, the project was 'not a development
project' and did not aim at practical implementation. "Science does not propose societal goals,
but only presents how those goals can be reached, and what the consequences are from those
choices" (Kroonenberg, quoted in de Jaeger, 1993). Politics was politics and science science.
But instead of building models on policy practice, policy choices and information needs were
assumed.

Changing the approach in this direction was not only a way to counter student protests, but to
prevent the project from running into 'real' difficulties, and from getting too involved in
complicating politics of cooperation with Costa Rican institutions. Following a more
'technological deterministic' view (Campbell, 1999) the GIS and models were now developed
in isolation from their context and intended user groups. GIS- and model implementation in
counterpart organisation would come affer its total development, and would be a simple and
straightforward technology transfer process.

This specifically technological deterministic approach to GIS implementation, taken by the
Wageningen project, can be illustrated by the vision presented of existing GIS projects when I
began my fieldwork in the country. When the research for my thesis received funding in
1995, it was perceived with mistrust by the Atlantic Zone project'’. In a letter, the
Wageningen project stated that my topic of "implementation and use of GIS in a real policy
context" could be of use for "adequate development of policy scenarios for the Wageningen-
model", but this "constitutes the only real link between [my] proposed research and

"!® " According to the Wageningen project in Costa Rica, "hardly any

[Wageningen] activities
use is made of GIS ... by government institutions ...for land use planning purposes...and even
though lots of Natural Resource Management related activities are started up (at least on

paper), very few of these ever reach the operational stage""’

. Warned by their comments [ was
very surprised to find a virtual explosion in GIS projects in Costa Rica after 1990, growing

from over 30 (!) in 1995 to over 43 GIS installations in 1997 (of which I knew the starting

' former research staff (U98, 9-08-98).

"7 Letter from Bouma, Chairman Working Group Costa Rica, to the researcher and supervisors of this thesis,
no date, date of arrival 8-02-1995.

" Letter of Jansen, Coordinator of the Wageningen project to Bouma, Chairman Working Group Costa Rica,
30-01-1995. This letter commented on the research proposal for this thesis research.

" See preceding footnote.
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date)*’. The large majority (70%) of the GIS-projects dealt with environmental or agricultural
topics, aiming mostly (80%) at influencing policy and decision making. How was it possible
that the presentation the Wageningen project gave of the Costa Rican GIS-world was so
different from what I found on the ground? Were all the GIS-projects 'useless' and without
any effect, as claimed by the Wageningen project? Or were these projects actually functioning
and was it the isolated position of the Wageningen-project that led to the perception of GIS as
having little impact on planning®'?

Explanations can be found in the perception of the Costa Rican GIS expertise and the
definition of what a real GIS would constitute. Although the Wageningen scientists knew
about many initiatives of Costa Rican institutions, and were aware of the difficulties these
institutions had with GIS implementation, it would seem that they blamed the difficulties
more on the expertise of the Costa Rican GIS personnel than on wider institutional problems.
According to the Wageningen University project, the Costa Rican state institutes 'were not
that far' (yet) to be able to make optimal use of GIS. "We gave the digital soil map already
three times [to the Ministry], and every time they lost the data or could not access it
anymore..."22 The Wageningen personnel also felt that the linear programming modules were
too complex for the Costa Ricans™. What was missing was technical expertise and training.
This led to the belief that training and transfer of the Wageningen GIS and models could be
easy and successful. But, moreover, the Wageningen project perceived a 'real GIS' and
models for land use planning as something only scientists could build and that GIS should
involve complex models and analysis. This attitude reflects the earlier remarks in the
description of the technology above, that simple map making and overlays are not considered
worthy activity for a 'real' GIS person. Also scientific practice forced the researcher to publish
original material and stimulated the focus on complex modelling and GIS-use. The difference
of GIS use in a policy context (often simple and attractive maps) from the newest scientific
possibilities (analysis and complex models) is bigger than many Wageningen scientists had
understood. GIS efforts in the Costa Rican policy context were, therefore, perceived as
something of inferior quality. Wageningen argued that their GIS and models would give
'useful tools' that could be used directly in 'operational' policy processes. Given this vision of
transfer as a 'technical and training process' trouble was in the making,.

*® The inventory of GIS initiatives in Costa Rica is described in chapter 3. Beside these GIS 43 GIS initiatives,
later I found out the existence of at least 10 others of which I did not have specific data.

*! Later in this thesis 1 will discuss the many GIS projects in more detail to understand the 'real' impact of GIS
projects in Costa Rica.

*2 Wageningen researcher (U3, 4-12-1995).

 project staff (U97, 17-09-97).
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Many Costa Rican state officials perceived the Wageningen 'transfer efforts' as an
afterthought that came a little late and did not include the needs of the Ministry. Wageningen
scientists, from their side, were blind to the influence of information systems on the internal
functioning of the Ministry (de Vos, 1996; Wb-Magazine, march 1999). At that moment, the
Ministry was in a process of re-organisation, which deeply affected the position of the Land
Use Planning Department. This department was most involved in GIS development and
application. Threatened with closure, the Departments' priorities were guaranteeing their
responsibilities in planning, and not with learning 'just another model for land use planning'.
Upon my initiative, the Wageningen project was invited for a discussion on the future of GIS-
use in the Ministry at national and regional levels. The discussion was part of the ongoing
institutional reforms, and different even over-ambitious applications and information uses
were proposed. Expectations of the GIS by the managers and members of the discussion were
sometimes unrealistic given the resources available. The discussions reflected, however, the
redefinitions of the responsibilities of different departments of the Ministry, in which
information collection, definition and storage was a strategic component. Frustrated with the
ambiguity and messiness around the objectives of GIS use, the Wageningen participant
concluded the meeting was a waste of time, and broke off contact with the Ministerial
discussion group. In the eyes of this Wageningen-participant the Costa Ricans did not
understand the science of GIS and he wanted to stay far from the wheeling and dealing of
institutional reform. Instead of seeing the meeting as a chance to understand the real "practice
of planning' of the Ministry, the Wageningen scientist assumed that their technological tools
were neutrally useful for any outcome of the institutional reshuffle.

The Wageningen project, therefore, went ahead with the 'transfer' of its own GIS model. The
frustrations with implementation started with discussion over 'time' and 'tasks' to be executed
by whom. Data did not exist, or at best were not available in digital form. Who was going to
collect the necessary data? Who was going to work with the models? Also the scale at which
the Wageningen model should be used was unclear; some thought that the model would be
used by the Central Office of the Ministry for policy analysis, while others thought that it
should be implemented at a regional level for the extension service (Mera, 1998a). The
Ministry's personnel were frustrated by the amount of data the model needed, and did not find
it practical for operational use in the Costa Rican context. Collection of data was perceived as
too costly and time consuming.  The data problems were aggravated by several factors.
Firstly, the isolated position of the GIS Department in the Ministry caused mistrust between
departments (Mera, 1998b). Secondly, the model focused too much on 'planning' which at
that moment was a dirty word in ministerial circles (Wb-magazine, march 1999). In times of
Structural Adjustment, the Ministry was deregulating land use planning and changing its
focus to technological assistance, instead of steering overall policies of land use.
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But even worse for the relevance of 13 years of research was the fact that, in addition to
implementation problems, there was no confidence in the outcome of the model. The Ministry
thought the scenarios were unrealistic (Mera, 1998b). Later, a project staff member admitted
that the model could not deal with the complexities of planning (WUB, 9 April 1998). It could
possibly be used at the field level, but even this application was still limited because it did not
include direct farmers' interventions, such as variations in time of weeding24. In the end, the
model could only be used for exploration of certain trends, but the expectations created were
often higher (WUB, 9 April 1998; Brooijmans et al., 1998). Through the use of data and
modern techniques the model created a (false) image of 'scientific-ness', while similar (or
more transparent) outcomes could have been reached through simpler methods (Brooijmans
et al., 1998).

The 'transfer' of the Wageningen project consisted finally of the training of some people, and
the production of two reports of one case area (Jansen & Azofeifa, 1999; Hengstdijk, 1999;
Saenz et al., 1999). The Ministry never used the Wageningen model. Although later presented
as an example of participatory development of GIS models (Jansen & Azofeifa, 1999:2,14;
WUB, 9 April 1998), the Wageningen project team admitted they first developed a
methodology (or model), before transfer was started (Jansen & Azofeifa, 1999;15). The
failure of the transfer of the model proved them Wrongzs. The problems with the
implementation of the Wageningen model were caused by Wageningen isolation and
disregard for institutional dynamics in the Ministry (de Vos, 1996). Implementation was more
than a ‘technology transfer process’, and depended on understanding the "vagaries and
power-relationships" that are part of introducing a complex information system in any
complicated organisational setting (Campbell, 1999;628). Campbell warns that
"[implementation] is a process which has to be nurtured and cajoled over many years, and
perhaps decades: it cannot be imposed or controlled" (ibid.).

1.4 The Problem Statement and Research Questions

This research is not about the Wageningen Atlantic Zone project, nor about the friction
between scientists and politicians. The story about the Wageningen project, however, signals
important assumptions about technology transfer and implementation. Because studies on
‘institutional’ aspects of implementation are very rare, this thesis will take the interaction of
GIS-technology and its social context during implementation as the object of study. As the

* project staff (U95, 4-12-95).

* The success of a management system for banana-plantations (BANMAN) that was developed in close
cooperation with the National Banana Organisation and a big producer showed the advantage of 'real' participatory
development (WUB, 9 April 1998). But it also suggested that the student critiques were justified, and that
Wageningen was 'doing science', in standard conditions and for specific groups. The research also did not have
problems to find funding for follow-up (Stoorvogel, 1998pc).
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example above shows, understanding implementation problems from only the technological
limitations of training and knowledge leaves out an important part of the equation, such as the
socially constructed dynamics of implementation and “the vagaries and power-relationships”
that go hand-in-hand with implementation. The investments in the Wageningen project
resulted in a considerable number of scientific publications”, but the model itself was never
used in Costa Rican practice. It seems that a focus on scientific methods prevented the early
recognition of 'institutional problems'. This prevented the model builders from dealing with
real tasks at hand, understanding the implementation process as an interactive process, and
transferring their own final product.

My research proposal started with the notion that at present many GIS projects and models
are, just as in the Wageningen project, too much developed by physical scientists with a
‘technological determinist’ philosophy. Although practical experience has led some physical
scientists to signal that land use planning is more than models and maps, and involves a
process of "grabbing hand holds" (Dent, 1988), too often scientists follow their own research
agendas, convinced that they are approaching problems in the right way (Dent et al., 1994).
The problem is that such a technocratic means of looking at GIS and its implementation is
fundamentally flawed because it fails to recognise that land use planning is not only a matter
of controlling nature, but also of achieving change among the human actors involved (Réling,
1994; Redclift, 1992). Land users, land use planners, institutional arrangements and politics
all are part and parcel of the complexities of land use planning and its regulating models and
information. "GIS development and implementation has to be seen as part of the environment
in which they will be located, only gaining meaning through interaction with individual
members of staff within a particular cultural and organisational context" (Campbell,
1999:627). To understand implementation processes, this thesis will not focus on the
technological aspects of GIS implementation, but start from the GIS (implementation)
practice in the policy context. GIS building and implementation will be studied as a
continuous process of institutional interaction and change.

The study will be built around three major research questions, as follows:

1) Through which processes is GIS constructed (what choices are made, what is the influence
of the main actors, and what is the influence of their social, political and institutional
environment)?

2) What is the influence of GIS-changes (if at all) on land use planning practices?

3) What are the consequences for rethinking GIS implementation?

*0One problematic aspect of the publications itself is the self-referential nature. The publications mostly talk
about the Model, and the Model Results, without being able to translate the results to reality in a straightforward
way. See e.g., Stoorvogel et al. (1995) and other articles in the special issue of the Netherlands Journal of
Agricultural Science, no. 43, 1995.
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Chapter Outline

The research questions are addressed and answered in the following seven chapters (2-8). In
chapter 2, I discuss several approaches that can be found in the literature on GIS
implementation in the developing countries. From this discussion I develop a theoretical and
methodological framework. The discussions point to the importance of the context of the
planning discussions for GIS implementation in complex planning organisations.

Empirical material is introduced first in chapter 3. This start with the historical development
of land use planning and regulation, as influenced by different people, projects and factors.
Change in ideas about planning and perception of the environment, as discussed in the
national and international fora are outlined. This description provides the reader with an
overview of issues important in the wider context. The function of chapter 3 is to give the
background for understanding GIS implementation as part of ongoing change in land use
planning and regulation.

Chapter 4 presents the GIS-landscape of Costa Rica. A description of the development of GIS
in different organisat